Tonsillectomies are frequently performed yet variations exist in tonsillectomy rates. Clinicians use guidelines, but complex psychosocial influences on childhood tonsillectomy include anecdotal evidence of parental enthusiasm. Studies indicate that undergoing preferred treatment improves outcome. Despite the enthusiasm with which tonsillectomy is offered and sought, there is little evidence of efficacy. This resulted in a randomised controlled trial to evaluate the cost-effectiveness of (adeno)tonsillectomy in children with recurrent sore throats. Objective To compare characteristics of children entering the randomised trial with those recruited to a parallel, non-randomised study, to establish trends in referral and patient preferences for treatment. Design Baseline data from a randomised controlled trial with parallel non-randomised preference study, comparing surgical intervention with medical treatment in children aged 4 to 15 years with recurrent sore throat referred to five secondary care otolaryngology departments located in the north of England or west central Scotland.
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Background
Tonsillectomy is frequently performed in the United Kingdom (UK) with over 51,000 operations in England in the National Health Service (NHS) in 2005/06. Around 58% were in children (aged 0-14 years www.hesonline.nhs.uk). The majority of tonsillectomies are for recurrent sore throats however there are wide geographical variations in the rate of tonsillectomy 1 .
Guidelines for tonsillectomy from the Scottish Intercollegiate Guidelines Network recommend that patients should meet all of the following criteria:
• sore throats due to tonsillitis • 5+ episodes of sore throat/year
• symptoms for at least a year • episodes of sore throat are disabling/prevent normal functioning 2 However most clinicians operate selection criteria based on published research from two decades ago 3 . Guidelines may not be uniformly implemented, even when locally derived, and surgeons tend to break guidelines more often in favour of performing than withholding surgery 4 .
Complex psychosocial influences on tonsillectomy rates include anecdotal evidence of parental enthusiasm for intervention 5 , lack of information 6 and maternal use of psychotropic drugs which increases two-fold the rate of consultation for childhood sore throat 7 8 . Private medical insurance is also associated with higher selective surgical rates for (adeno)tonsillectomy in children under the age of seven years 9 , an important consideration as 13% of all Ear Nose and Throat (ENT) surgical activity in the UK is in the independent sector 10 .
Research into patient preferred treatment options for recurrent sore throat is limited 5 although studies for other conditions have found that patients receiving their preferred treatment did better than those who were indifferent or not allocated their preference 11 .
Despite the popularity of tonsillectomy and the enthusiasm with which it is offered and sought, high quality evidence of efficacy remains sparse [12] [13] [14] . This resulted in the UK NHS Health Technology Assessment Research and Development Programme funding a pragmatic randomised controlled trial to evaluate the cost-effectiveness of (adeno)tonsillectomy in children with recurrent sore throats (NESSTAC) 15 . Surgical intervention was compared with medical treatment in children with recurrent sore throat (trial group). Eligible subjects who declined randomisation received their preferred treatment and were offered enrolment in a parallel non-randomised preference study (preference group). Trial and preference subjects completed identical outcome measures at each data collection point. This paper compares baseline characteristics of children and parents entering the trial, with those entering the preference study, for trends in referral and patient preferences for treatment.
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Analysis
Comparisons between groups were made using χ 2 tests for categorical data and one way ANOVA for comparisons of means. Factors influencing the choice of group to which the child was entered were investigated using multinomial regression. The analysis was undertaken using SPSS version 15 16 . Further details of the study can be found in the published protocol (ISRCTN47891548) 15 .
Results
In line with the sampling stratification strategy, results are reported by the three age strata adopted where appropriate. Figure 1 shows the flow of children into the study up to baseline assessment. For those opting for surgery the main reason given was that the child was unable to participate in school/nursery. Those children who did not meet the inclusion/exclusion criteria are show in Table 1 . Scrutiny of all assessed children by age and gender revealed an overall significant gender bias with increasing age. In the youngest age group (4-7 years) there were equal numbers of males and females presenting however the proportion of females per group increased in line with increasing age (Table 2) . Characteristics of all eligible children There were no significant differences in gender or age between trial, preference and declined groups (Table 3) . 
Recruitment
Responses to questions relating to the child's health over three months prior to the baseline survey are summarised in Table 4 . Most of the children (97%) reported at least one sore throat. Although the difference between groups was not significant at the 5% level the trend across the groups was replicated in the other variables relating to sore throats (where the difference between groups was significant). Children (and parents) who opted to retain their tonsils had fewer and shorter sore throats than other children, and a smaller number of very prolonged attacks, or complicating episodes of reported ear infection, while children who opted to have their tonsils removed tended to report the most frequent and most severe sore throats. Randomised children were somewhere in the middle. The same response pattern was observed in the questions relating to interruption of schooling and quality of life: children opting for surgery reported the greatest perceived disruption and poorest quality of life; children opting for medical management reported the least perceived disruption and best quality of life. There was some evidence that the proportion of boys was higher in the group opting for medical managements than in the other two groups. There was no evidence that age influenced choice of group. There were no significant differences between trial and preference participants in terms of social class based on parental occupation across all age groups (Age 
Factors influencing the choice of group to which the child entered were investigated using multinomial regression. The dependent variable was the choice of study group: 1=preference medical, 2=trial, 3=preference surgical. All the variables listed in Table 4 were investigated as potential explanatory variables. Significance tests were based on changes in log likelihood. The greatest change in log likelihood was obtained by fitting the variables described in Table  5 .
9 The most important predictor of choice of group was whether it was perceived that the child's progress at school was affected by their condition in the three months prior to baseline. The second most important predictor was whether the child had had any persistent sore throats in the three months prior to baseline. The final explanatory variable was gender. Once these variables were included in the model none of the other variables (age, number of episodes and duration of sore throats, ear infection or time off school) produced a significant reduction in -2 log likelihood. Similarly none of the two way interactions between any of the variables produced a significant improvement in the fit of the model.
Examining the parameter estimates (Table 6 ) revealed that children were more likely to be entered into the preference surgical group than the randomised trial if it was perceived that their progress at school was affected by their symptoms. Children were more likely to be entered into the preference surgical group than the randomised trial if they had experienced a persistent sore throat in the three months prior to baseline. Boys were more likely than girls to be entered into the preference medical group rather than the randomised trial. Note: OR = odds ratio; CI = confidence interval; p = two tailed probability that odds ratio differs from 1 based on a Wald test; the comparison group is the randomised trial.
Discussion
Randomised controlled trials are the gold standard for research, including evaluation of health care interventions in an evidence-based health care system. Assessment of clinical and cost-effectiveness of health technologies that are well established and widely used in clinical practice is particularly challenging in health technology assessment where patients (or clinicians) express preferences for particular treatments. Standard randomised controlled trials used where there are strong preferences experience high non-participation (refusal) rates and consequently decreased generalisability. Patient preference trials that combine the randomised controlled trial with a non-randomised experimental design are increasingly used where there may be strong preferences 17 18 .
(Adeno)tonsillectomy for the treatment of children with recurrent sore throat has been routine clinical practice for over 50 years. In developing the study, we anticipated patient preferences to increase the non-participation rate in a standard randomised controlled trial and therefore combined a pragmatic randomised controlled trial 19 with a parallel non-randomised preference group in the study design 15 .
Patient-preference trials of interventions for childhood conditions also raise the question of "whose preference?" particularly where teenagers are participating. In this study we did not differentiate between the preferences of parents and children. We are therefore unable to specify "who wants childhood tonsillectomy?" but are able to highlight the characteristics of children for whom a preference for surgical or medical intervention is known.
The proportion of parents and children participating in the study who stated a preference was 63% [461/729] . In sensitivity analysis we assumed that for all eligible children for whom participation in the study was declined (286) there was a preference. This suggests that the proportion of parents and children with a treatment preference is 74% [461+286/1015].
For the additional 328 patients (21% of those screened for eligibility) who were found not, for the most part, to have sufficiently severe sore throats to be eligible (Table 1) , either there is a lack of understanding of current referral guidance by referring doctors, or doctors themselves have a preference, or they in turn have bowed to patient preference for a surgical opinion. The design of the study does not capture the process of self-referral to primary care and the decision-making processes taken by the doctor in partnership with parents and children. Therefore it is not possible to estimate the number of children, who would have been eligible for the study but not referred. Nor is it possible to understand how patient preferences played a role in this process, especially as we have shown that preference is, in part at least, linked to disease severity and that we have no knowledge comparing the natural history of sore throat in the two genders. However the data revealed a potential gender difference in the demand and referral for secondary care opinion with girls in the older age group presenting to the study centres more frequently than boys. This is consistent with data from Denmark 20 .
Of the 461 preference participants i.e. those who were not in 'equipoise'16% [74/461] opted for medical management and 84% [387/461] for (adeno)tonsillectomy. This preference for surgical removal was anticipated given that the procedure is well established and 'expected' by many patients referred to ENT. Perhaps somewhat more interesting, therefore is the not insignificant number of participants who opted for medical management following referral to ENT.
A number of factors may have influenced the 387 preference participants who had elected for surgery. Earlier studies 3 6 21 22 suggested that in addition to demographic and clinical variables school attendance and school performance were important. Here, 62% of preference participants opting for surgical management reported that their progress at school was impeded by recurrent sore throats compared with 29% of the preference medical group and 39% of trial participants. The multinomial regression model confirms the importance of perceptions of school performance, along with the experience of persistent sore throat and female gender. However in this study it was perceived disruption to schooling rather than experience of sore throat that was most highly associated with treatment choice. It is also worth noting the almost two fold magnitude in measured differences in outcomes such as number of days off school and number of persistent sore throats between participants opting for medical management and participants opting for surgical management.
Thus in answer to the questions posed in this paper, the study suggests that older girls (8-15 year olds) are more likely to be referred for secondary care opinion than older boys. Participants reporting that progress at school had been impeded are more likely to seek surgical treatment of sore throat. In addition participants with more experience of persistent sore throat will seek surgery. Referred boys are more likely than girls to opt for routine medical treatment. A recent analysis of intervention rates over the last century observed higher rates in less well off areas, and concluded that 'it is the affluent, better equipped with information and empowered to influence the decisions that concern them, who have been able to alter their pattern of healthcare more effectively'
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. Our results showed no link between social class based on parental occupation and patient preference. Factors other than parental empowerment may underlie any such differences.
These results suggest that children recruited into the trial cannot be regarded as a representative sample of children who meet the eligibility criteria for the study. The implication of this is that any estimate of the effects of tonsillectomy based purely on children in the trial is likely to be biased. Any statements about the effectiveness of tonsillectomy in the whole study population will have to take into account the baseline factors that have influenced the choice of study group as well as limitations imposed by poor response rates.
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What is already known on this topic?
• Tonsillectomy is one of the most frequently performed childhood operations although there are wide variations in tonsillectomy rates.
• Most clinicians use guidelines for surgical intervention however there is anecdotal evidence of parental enthusiasm for the procedure. Research into patient preferred treatment options for persistent sore throat is limited. What this study adds • There is a gender difference in the demand and referral for secondary care opinion with girls in the older age groups (8-15 year olds) presenting to the study Ear Nose and Throat centres more frequently than boys.
• Children and parents exhibited strong preferences for the surgical management of recurrent sore throats particularly when progress at school has been impeded or for those with more experience of persistent sore throat. Referred boys are more likely than girls to opt for routine medical treatment. Parent: So what's the best form of treatment for these in-between children?
Doctor: Well, in the UK certainly in the past lots of tonsils have been taken out because it was felt it was the best thing to do. However in Europe the tonsillectomy procedure is actually very uncommon. Tonsillectomy is a safe operation but it's never really been tested to see if it produces long term benefits for a child's health. On the one hand taking the tonsils out means the child won't get tonsillitis again. But tonsillectomy requires a general anaesthetic and an overnight stay in hospital. In most children who keep the tonsils, the number of episodes of tonsillitis diminishes as time goes on, so we don't really know what the best form of treatment is and that's why the National Health Service have asked us to perform the NESSTAC Trial.
Parent: What sort of trial?
Simple animation showing people going through 2 doors Different -little coloured people walking into two groups! Doctor: Children will be divided into equal groups. Each group will be given one of two different treatments. Both treatments are safe and in common usage and have been used many times in the past, we just don't know which treatment form is best.
Parent:
What are the two treatments?
Doctor:
The first group is the keep tonsils group. Those children will not have as tonsillectomy and will see their general practitioner as and when required if they have a sore throat. In addition they will also have a hospital follow-up appointment at nine months to see how they're getting on.
Parent:
What's the other treatment?
Doctor:
The second group will be placed on a waiting list to have their tonsils out and when they get to the top of the waiting list then they'll be admitted for a tonsillectomy. It may be at that time they also have their adenoids removed as well if the surgeon believes that's the most appropriate treatment.
Parent:
So who chooses which children go into which group?
Doctor: No-one will choose which group each of the children go into. The decision will be made by random by a computer. That means that each child has a 50/50 chance of either going into the tonsils out group or keeping tonsils group.
Parent: So why has John been chosen to take part in this study?
Doctor: All children who are referred with recurrent tonsillitis or sore throats in the three (five) centres -that's Newcastle, Manchester and Liverpool (and Bradford and Glasgow -are being invited to take part in the trial. We need approximately 400 children in total.
Parent: Can you tell me a bit more about the keep tonsils group?
Doctor: In the keep tonsils group children who suffer with recurrent episodes of tonsillitis or sore throat will seek the advice of their General Practitioner as before. It's quite likely that this group of children will suffer at least one further episode of tonsillitis or sore throat.
Parent:
Presumably that would be similar to the usual attacks that John's been getting? Doctor: Yes. Tonsillitis is unpleasant but it generally clears up within a few days. We know that children who suffer with recurrent sore throats and tonsillitis usually begin to get better after a couple of years or so and we know that hopefully within the next two years that John's symptoms will be less severe than they have been previously.
Are there any risks with this treatment?
group.bmj.com on May 9, 2016 -Published by http://adc.bmj.com/ Downloaded from Doctor: There are theoretical risks with recurrent tonsillitis but complications are very uncommon indeed. And John has been suffering with recurrent tonsillitis for a long time now and has never had a complication and indeed if he'd had a complication in the past then he wouldn't be considered for the trial.
Parent: So what's involved if the tonsils are taken out?
Doctor: The operation involves coming into hospital usually for an overnight stay. The risks of the procedure are very small indeed and the risks are usually bleeding and infection. Approximately 2 children in every 100 are likely to suffer with an episode of bleeding that would possibly necessitate them having to return to theatre for a further operation. The usual side effects are nausea and vomiting and of course it's normal for children to experience some pain after a tonsillectomy. But that's rather like having another episode of tonsillitis. John: Do I have to take any special medicine to take part in the trial?
Doctor:
No, there are no special medicines you need to take during this trial. If you have another episode of sore throat or tonsillitis then you may need to go to your General Practitioner to get some medicine from him in the normal way. The only other thing we will ask you to do is to complete a diary and some questionnaires. These are to give us an idea of how well you're getting on during the trial period.
Line appear on screen reading "only children aged 8 and over will be asked to help with the questionnaires and diaries" -? move to end and for translation
John:
What sort of diary? Doctor: These diaries aren't like a normal sort of diary you keep on holiday where you write whole sentences in the diary. These diaries ask you questions and you ring your response to them. I've got a copy here to show you.
Diary appears full screen with animation showing number being circled as doctor talks. Parent: So how long does each child stay in the study? Doctor: Each child stays in the study for 2 years and during that time we will also ask you to complete 4 questionnaires.
Parent: What happens if John's condition gets much better or much worse during that time?
Doctor: Well if that happens during the trial it may mean we need to reconsider and take a fresh decision and of course at any stage during the trial you're free to decide to leave the trial if that's what you want to do. If you do agree to let John take part in the trial then you'll be helping us to answer some questions about the treatment of children with recurrent sore throats and tonsillitis in the future. We will ask you to sign a consent form before you take part in the study and we'll also provide an information sheet which you can take home with you. If you have any other questions then you could contact us using the number on the information sheet.
The NESSTAC study team would like to thank you for watching this video. 
Screen at end
How to answer these questions
Throughout this questionnaire we talk about your child's "condition". By "condition" we mean any sore throats your child has had, together with any complications as a result of the sore throats and any treatment side-effects. We are interested in finding out whether your child's condition has affected everyday life, both for him or her and for you and your family. We would also like to know about any use of health services for your child's condition. It is important to hear from you even if your child has not suffered any sore throats for a while.
Some questions ask you to think back over the last month and some over the last three months. This is because we realise that some things are easier to recall than others. Please read the instructions carefully throughout the questionnaire.
Almost all the questions can be answered simply by ringing a number next to the answer which applies to your child. Occasionally you are asked to write in the answer.
Usually, after answering a question, you should go on to the next one. Sometimes there will be an instruction in a shaded box next to the number you ring, telling you which question to answer next. 
Go to Q7
In this example if you circle 1 for 'Yes' you should go on to answer part a). If you circle 2 for 'No' you should go to question 7.
If you are unsure about how to reply to a particular question, please give the best answer you can and write in any other comments you have. Please contact us if you have any questions -a contact number is given at the end of the questionnaire.
The information you provide will be strictly confidential. Your child's name will not appear on the questionnaire and any information you give us will not be used in any way that could identify you or your child personally. Sometimes children get side-effects from the antibiotics they take. Over the last three months, has your child suffered any of these symptoms either while they were taking or during the week after taking antibiotics?
Feeling sick (nausea) and or being sick (vomiting) 
Please ring all that apply
The next set of questions asks you to say how much you agree or disagree with each of the statements. Please show how much you agree or disagree by circling one number on each line. 
12.
Over the last 3 months, the whole family has had to reschedule or miss out on activities because of my child's condition 1 2 3 4 5
13.
Taking everything together, which of the faces below shows best how you feel about your child's life as a whole?
(Please ring the number under the face which shows best how you feel) 
About the next set of questions
Please tell us how much of a problem each one has been for your child during the past ONE month by circling: 0 if it is never a problem 1 if it is almost never a problem 2 if it is sometimes a problem 3 if it is often a problem 4 if it is almost always a problem There are no right or wrong answers. 
Physical functioning (problems with…)
Use of NHS health services
The next set of questions asks you about your child's use of NHS health services over the last three months. We are interested both in overall use of NHS health services and in use of NHS health services for the condition. Remember -by condition we mean any sore throats, complications of sore throats, and any side-effects of treatment.
37.
Over the past three months, have you done any of the following because of your child's condition or other health reasons? If yes, please tell us the number of times. (Please be sure to answer either 'yes' or 'no' to every item.) a) Has your child been seen by the family doctor or another GP at a doctor's surgery?
Costs of your child's condition
The next set of questions are about the costs of your child's condition and of any treatment for their condition. Remember -by condition we mean any sore throats, complications of sore throats, and any side-effects of treatment.
38.
Over the last three months, have you bought any medicines (for example Calpol, throat sweets, herbal remedies) for your child from a pharmacy or other shop? Do not include prescription medicines like antibiotics as we are getting this information from your doctor. The next set of questions asks about you and your work. If you are not working at present for any reason then please tell us about your last main job.
44.
IF YOU ARE WORKING, please answer a) to f) below about your present job. Another relative [18] [19] [20] [21] [22] [23] [24] [25] [26] A friend [27] [28] [29] [30] [31] [32] [33] [34] [35] A child minder [36] [37] [38] [39] [40] [41] [42] [43] [44] A nanny [45] [46] [47] [48] [49] [50] [51] [52] [53] Other (please write in who) 54 If there is anything else you would like to tell us about your child's condition and any related costs you have had to meet, or this questionnaire, please write it in the space below.
IF YOU ARE RETIRED OR ARE NOT WORKING AT PRESENT
Thank you for taking the time to fill in the questionnaire. We are very grateful for your help. 
